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Department of Air Quality Management

651 Shadow Lane - Las Vegas NV - 89106
(702) 383-1276 . Fax (702) 383-1443

™ il 43
i 4 G ’“%L}é;?%%; E

Facllity ID# A 114 _ (if modification) Date: Revised 12/02/03

l Applicant’s name address and phone number: (Please Print or Type)

Name:__Simplot Silica Products

Address; 665 Simplot Road

City:__ Qverton State: NV Zip: 89040
Phone Number: (702) 397-2667 FAX.(702) 397-2798
Land Owner: _J.R Simplot Phone: )

I Company name, address and phone number, if different from the applicant: (Please Print or Type)

Name: J. R, Simplot Company
Address: P.O. Box 27

City.___ Boise State: |daho Zip.__83707-0027

Phone Number:( 208__ ) 389-7365 FAX:(_ )

. Facility name and address: (Please Print or Type)

Name: Simpilot Silica Products
Address: 665 Simplot Road

City:___Qverton State: NV Zip.___89040
Phone Number: (702) 397-2667 FAX:(_702) 397-2798
Plant Manager: Mr. Tom Bender Phone: (702) 397-2667
Fax: (702) 397-2798 Mobile:(702)

Final ATC Application - 12/02/2003
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Do not send us any documents larger than 11x 17” with your application.

V.

Person responsible for Air Quality Control matters:

Name: Mr. Tom Bender Phone Number: (702) 397-2667

Person responsible for Signing of Dacuments:
Name/Title: Mr. Tom Bender Phone Number:(702) 397-2667

Person responsible for Billing matters:

Name: Mr. Tom Bender Phone Number:___ (702) 397-2667

Billing Address, if different from the Company: (Please Print)

Address: P. O. Box 308

City:_ Overton State: NV Zip:__ 89040
Phone Number:(702)397-2667 FAX:(702 ) 397-2798

To comply with the pre-construction application requirements of Section 12 of the
Department of Air Quality Management Regulations, the applicant shall submit the
following information:

(a) Stationary Source location map showing the property boundary with a legal
description of the proposed site location: (Please attach)
Please see Attachment 1.

(b) Stationary Source site map identifying all buildings or structures on the site:
(Please attach)

Please see Attachment 2.

() A general flow diagram identifying all processes located at the Stationary
Source: (Please attach)
Please see Attachment 3.

(d) A complete detailed flow diagram of each process at the Stationary Source
listing all Emissions Units associated with the process: (Please attach)
Please see Attachment 4.

(e) Location of nearest residence and distance from the proposed Stationary
Source: (Please attach)

The closest residence is the on-site housing provided by JR Simplot. The housing is
approximately ¥z mile from the dryer.

Final ATC Application - 12/02/2003
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) Zoning approved by local municipality, or a copy of a currently approved zoning
map: (Please attach) ‘
Not applicable — Existing Source

() Copy of application for Use Permit, or decision of the zoning authority: (Please
attach)
Not Applicable — Existing Source

(h) Any new PM,, or CO Major Stationary Source proposing to locate in the non-
attainment area, or any existing PM;; or CO Major Stationary Source located in
the non-attainment area that proposes a Major PM, or Major CO Modification,
shall perform an analysis of alternative sites, sizes, production processes, fuel
burned, and emission contro! techniques that demonstrate that the benefits of
the proposed source significantly outweigh the environmental and social costs
imposed as a result of its location, construction, or Modification. The required
analysis shall be based on EPA guidance or applicable regulations: (Please
attach
Not ap)plicable since the source is located in a Prevention of Significant Deterioration
(PSD) area.

(i) Identification of all Regulated Air Pollutants emitted from each Emissions Unit:
(Please attach)
Regulated Air Pollutants are Nitrogen Oxides (NOx), Sulfur Dioxide (SO2), Carbon

Monoxide (CO), Particulate Matter less 10 micron (PM10), and Volatile Organic
Compounds (VOC).

1)) Brief general description of the new Stationary Source or Modification: (Please
attach)
The proposed modification to the drying process at the Simplot Silica facility in Overton
involves replacing air pollution control equipment associated with the coal-fired sand
dryer. Simplot proposes to replace the existing baghouse to limit filterable particulate
matter to 0.025 grains/DSCF and to limit condensable particulate matter to an
agreeable limit with DAQM based on source testing. Simplot also proposes to install a
scrubber that will limit SOx emissions to 7.34 pounds per hour while burning low sulfur
coal (containing less than 0.8%). The scrubber will maintain a minimum 85% control
efficiency of SOx during the burning coal containing 0.6% sulfur. The control
efficiency will increase while burning coal with a higher sulfur content of 0.6% but less
than 0.8% so that the 7.34 SOx pound per hour limit will be maintained Simultaneous
with the installation of the new baghouse and scrubber Simplot will be executing
several previously postponed repair and maintenance project on the dryer system.

This madification also includes the extension of the conveyor system at the mining
operation and the addition of a screen to the conveyor system. The mining pit has
expanded to the south of the slurry and mill water lines over the years. |n order to
avoid hauling mined material, the conveyor belt has been extended to the south. A
grizzly was added at the end of the conveyor extension so that large material could be
removed at that initial loading point. The mining equipment could then be used to

remove large material as it builds up at the beginning of the conveyor extension. The
conveyor extension is shown in Attachment 7.

Final ATC Application - 12/02/2003
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This modification also corrects the emission factor that was used for the NOx
emissions from the dryer. The corrected emission factor has been scaled up to the
maximum operating capacity of a 24-hour rolling average of 2.04 tons of coal per hour.
The previous application/permit did not take into account that the performance test
was performed at a coal feed rate of 1.46 tons/hr. The change in emission factors
does not represent a Net Emission Increase since it is only a correction of the emission
factor and not a modification to the unit or production capacity.

An additional process consisting of a conveyor, screen and hopper have been added
to the facility to capture the screen oversize. The process will be located next to the
feed coming out of the dryer. The hopper will be located next to the existing oversize
piles that are fed from the screen/conveyor immediately after the dryer. The material
will be loaded into a hopper that feeds into a screen and the screened material will be
conveyed back into the product stream. The oversized material will be piled for
disposal. The new conveyor/screen/hopper configuration is shown in Attachment 7.

The aggregate processing and haul road PM10 emissions have also been updated to
reflect current EPA recommended emission factors. As a cumulative result of these
updates and equipment changes, PM10 emissions are predicted to decrease from
previously permitted levels, The NEI will be calculated on the new equipment that has
been added to the facility and the reductipon in the haul road emissions. The haul road
emission reduction is a true reduction bécause the facility now uses a slurry to
transport the sand from the mine to the processing area instead of haul trucks. The
reduction in traffic and vehicle weight has resulted in a significant emission reduction.

A new stacker will be added at the dewatering screens and cyclone area off of the

slurry line. The stacker will feed a third storage pile which will be east of the existing
two storage piles. '

(k) Complete description of all processes by Standard Industrial Classification
[SIC]: (Please attach)
SIC Code is 1446 - Industrial Sand and Gravel

) Complete description of all Emissions Units by Source Classification Code

[SCC]: (Please attach, an SCC reference document is available upon request)
Attachment 5

(m) Type of fuel utilized in each Emissions Unit [if applicable]: (Please attach)
The sand dryer is coal fired. Propane is used as a fuel supplement and to trim the fire.

(n) Estimate of total annual fuel usage from all Non-Road Engines [gasoline and
diesel]; Such information may be used by the District for modeling and emission
inventory purposes, but shall not be included as a condition in the Authority to
Construct: (Please attach)

Annual fuel usage for non-road engines has not been inventoried. The annual fuel

usage for non-road engines would not be increased due to the current modifications to
the facility.

(o) Maximum Potential to Emit of all Regulated Air Pollutants for each Emissions
Unit in [Ibs/hr, Ibs/day, and ton(s)/yr]: (Please attach)

final ATC Application - 12/02/2003
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Potential to Emit for each emission unit is presented in Attachment 5 (Emission
Section).

Maximum Potential to Emit Emissions of all Regulated Air Pollutants for each
Non-Road Engine utilized within a permitted facility in [Ibs/hr, Ibs/day, and
ton(s)lyr]. Such Emissions may be used by the District for modeling and
emission inventory purposes and shall not be included in the facility Potential to
Emit: (Please attach)

Annual fuel usage for non-road engines has not been inventoried. The annual
potential to emit for non-road engines would not be increased due to the current
moadifications to the facility.

(p) Stack data: location, height above grade, diameter [I.D. or effective], exhaust
gasses, flow rate [ACFM], and temperature: (Please attach)
Previously submitted modeling parameters for the existing emission units at the facility
are still current. The modeling parameters for the replacement baghouse and scrubber
will be provided after the equipment as been ordered.

(q) Maximum rated design production capacity: (Please attach)
The maximurn rated design production capacity for the facility is a feedrate of 2.04
tons/hour of coal on a rolling 24-hour average. The maximum amount of product
through the dryer is 200 tons per hour. The maximum amount of mined material is 400
tons per hour. The maximum production per individual piece of equipment is shown in

Table 1.
Table 1 Maximum Design Production Capacity
Source ID Description Maximum Annual
Production Production
Capaclty Throughputs
(ton/hr) {tonlyr)
1P Loader/Mining 400 2,400,000
2P Grizzly 400 2,400,000
3P Conveyor 400 2,400,000
4P Conveyor 400 2,400,000
5P Scalping Screen 400 2,400,000
6P Conveyor 400 2,400,000
7P Conveyor 400 2,400,000
B8P Conveyor 400 2,400,000
oP Grizzly 400 2,400,000
10P Conveyor 400 2,400,000
11P Conveyor 400 2,400,000
12P Conveyor 400 2,400,000 |
13P Rod Deck Screen 400 2.400,000 |
4P Conveyor 25 150,000
15P Conveyor 400 2,400,000
16P Wet Screen ' 400 2,400,000
1D Conveyor 100 400,000
2D Storage Pile 100 400,000
3D — Conveyor 100 400,000
4D Storage Pile 100 400,000
5D Conveyor 100 400,000

Final ATC Application = 12/02/2003
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6D Storage Pile 100 400,000
1Y Loader 200 1,200,000
2y Hopper 200 1,200,000
3y Conveyor 200 1,200,000
Y Conveyor 200 1,200,000
5Y Conveyor 200 1,200,000
ey Conveyor 200 1,200,000

7Y Screen 200 1,200,000
8y Screen 48 288,000
9y Screen 48 288,000
10Y Screen 48 288,000
11Y Screen 48 288,000
12Y Screen Reject 10 60,000
13Y Screen Reject 10 60,000
14Y Conveyor 180 1,140,000
15Y Conveyor 180 1,140,000
24Y Stacker 190 1,140,000
12 Hopper 75 120,000
22 Conveyor 75 120,000
32 Screen 75 120,000

Coal Feed Rate to the | 2.04 (Based on 12,708
Dryer a 24-Hour
Average)

Expected production capacity: (Please attach)

The expected production capacity is to operate at maximum design capacity. The
expected annual production capacity for the facility is an annual consumption of 12,708
tons of coal. The annual production rate for the dryer is 1,200,000 tons of sand. The
annual production rate for the mining operations is 2,400,000 tons material mined.

Schedule of operation [hrs/day, days/wk, wks/yr]: (Please attach)
The facility is designed to operate 24 hours a day, 7 days a week, for 52 weeks per
year,

Description of alr pollution control equipment, for each Emlssions Unit: (Please
attach)

The proposed scrubber and baghouse are the air pollution control equipment that will
be installed for the coal fired dryer. It will control the potential SO2 emissions while
fueled with coal of as much as 0.6% sulfur content by 85% and will limit SO2
emissions to 7.34 pph when fueled with coal containing as much as 0.8% sulfur The
PM10 emissions will be reduced to 0.025 grains/DSCF as measured by EPA Method 5
and the limit on condensable particulate matter will be based on source testing.

Analysis of compliance with requirements for Best Available Control Technology
[BACT], Lowest Achievable Emission Rate [LAER], Maximum Achilevable Control
Technology [MACT], as applicable: (Please attach)

A full BACT analysis was prepared for the coal fired sand dryer at the Overton facility.
The complete BACT analysis is included as Attachment 6. The proposed BACT for

the dryer is a baghouse, wet scrubber and low sulfur coal (coal containing no more
than 0.8% sulfur).

Pre-construction measurements of existing air quality, as required by other
subsections of Section 12: (Please attach)

Final ATC Application - 12/02/2003
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Not applicable — existing source

(w) Results of modeling for each Regulated Air Pollutant [if applicable]: (Please
attach)
Modeling is not required by Section 12 since the Net Emission Increase (NEI) for all
criteria pollutants is below the modeling thresholds. Table 1 shows the modeling
thresholds in Section 12 and the NEI for the facility.
Table 1 Sectlon 12 Modelmg_Thresholds ' _
Polutant ¢ e HOKS (o TSogT - 60 [T weg ] PN
° SERI B onfyry . . L. (tenr): il “ftomdyr)-i |  fenfvr) . (toniy)
Slmplot NEI Emission Factor Change -61.23 2.48 -0.14 -20.27
Modsling j Thresholds 40 100 100 40 15
Does Simplat Exceed Thresholds No . No No No No

(x)

(y)

()

(aa)

(bb)

However, CH2M HILL is preparing an increment analysis for the triggered criteria
pollutants, NOx, PM10, and SOx, in the airshed. Modeling data will be provided to
Clark County DAQM upon completion,

Description of post construction ambient air monitoring systems for each
Regulated Air Pollutant [if applicable]: (Please attach)

Post Construction Monitoring is not required per Section 12. Post construction
monitoring is only required when the NEI thresholds for modeling are triggered
and the impact concentrations from the facility exceed certain thresholds. As
demonstrated in Table 1 the facility does not exceed the modeling thresholds.

Description and general specifications of continuous emissions monitoring
systems for each Regulated Air Pollutant, [if applicable]: (Please attach)

The facility PTE for CO and SOx is less than 100 tons per year for each pollutant so
Continuous Emission Monitoring System (CEMS) requirements have not been
triggered for either pollutant. The emission factor change for NOx is not considered to

be an NE| since it was' a correction in emission factor and not a change in actual
amissions.

Additional impact analysis of soils, visibility, vegetation, secondary air quality as
required by other subsections of Sectlon 12: (Please attach)
Additional impact analysis for soils, visibility, vegetation, and secondary air

quality is not required since the NE| is below the thresholds as demonstrated in
Table 1.

Anticipated construction schedule including the estimated initial start-up date:

(Please attach)

Simplot plans to order the scrubber and baghouse within 60 days after the ATC is
issued. Installation of the equipment will be completed within 6 months of delivery of
the equipment,

Statement of statewide compliance of existing facilities operated by applicant:
(Please aftach)

Simplot Silica does not operate other facilities in the State of Nevada. The J. R.
Simplot Company, operates unrelated businesses within the State of Nevada. All are
believed to be in compliance.

Final ATC Application - 12/02/2003
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(cc) Information on the air pollution control equipment installed at similar facilities
owned or operated by the applicant, applicable to sources subject to public
notice requirements: (Please attach)

Not applicable since Simplot Silica does not operate similar facilities in the State
of Nevada.

(dd) Payment of all applicable fees pursuant to Section 18 of the Department of Alr
Quality Management Regulations: (Please attach)
All applicable fees are included with this application.

In accordance with Section 4.3 of the Clark County Department of Air Quality Management
Regulation, and NRS 445.58, the applicant agrees to permit the Control Officer or his
representative to inspect the facility during the hours of operation without prior notice.

This application shall be deemed incomplete if submitted information is incorrect, inaccurate
or missing.

To the best knowledge of the Responsible Official, the information submitted in this
application is certified as true and complete. The Responsible Official agrees that any willful
misrepresentation shall be cause for revocation of the Authority to Construct Certificate.

Signature of Responsible Official Date

Tom Bender
Printed or Typed Name of Responsible Official

Resident Manager
Responsible Official Title

This application must be accompanied by payment of a $266.00 application filing fee (Make check payable to Clark
County Treasurer) in accordance with Section 18 of the Department of Air Quality Management Regulations.

Additional fees may apply. These include a one-time permit review fee, annual equipment fees and possible
mitigation obligation.

Final ATC Application - 12/02/2003
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Attachment 1
Stationary Source Location Map

Final ATC Application - 12/02/2003



JAN-23-2004 11:15

e e

DEPT OF JUSTICE

415 744 6476

P Y ,

( .
[ -

P.12

a

" :v.r;iq, faly R
o B o
AP I

ST

0 i,
b AP et 2
&Y e
%_ e

o X R
IR

Bt
A,

(N -

T

Ve
FOEPGhTRT

V!
AT
=

Nl

J:,J

x
3

N Rt
| e

L U

I \\' ‘.:\"—»Z

<+

e

1“%,!:

by

1
~~

e

'.\ .I ~ i

N

,ﬁJ"//
\ A

"

"

~
&

sl

e o iy
B

M

i, Lo

C
W R e L e

§ et AR

I G
S PRINC MR 3
opmre {P‘I By vy "

Figura 1

Siraplot Silica Products |~

Mina Pitand Mil) [~
Plant Locations |

;
[]

<
P




JAN—Z5—2da4 11:16 DEPT OF JUSTICE 415 744 8476 P.13
~ N

Attachment 2
Site Map
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Attachment 3
General Flow Diagram
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Attachment 4
Detalled Flow Diagram
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Attachment 5
Emission Calculations
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Dryer HAPS Emissions
CAS EF Emissions
HAP Number bron | lbhr _toalfyear

Acataldahyde 75070 570E-04 | 1.16E03 | 3.62E-03
Acatophenone 88862 1,50E05 | SO6E-05 | 5.58E-05
Agralein 107028 290E-04 | 5.92E-04 | 1.84E03
Benzene 71432 1,30E-03 | 2.65E-D3 ( 8.26EL3
Benzly Chlorige - 100447 7.00E-04 | 143808 | 4.45E-03
Bis (2-ethyihexyliphihalae (DEHP) 117817 7,30E05 | 1.49E04 | 4.64E-04 |
Bromoforrn 73252 3.90E-05 | 7.96E-05 | 2.48E-04
Carbon Disuilide 75150 1.03E-04 | 2.10E-04 | 5.54E-D4
2-Chloroagetophanone 532274 7.00E-06 | 1.43E-0S | 4.45E-05
Chlorobenzene 108807 2.20E-05 | 4.49E-05 | 1,40E-04
Chioroform 67663 5O0E-05 | 1.20E-04 | 3.75E-D4
[Cumene 9B428 5.30E-06 | 1.08E-05 | 3.37E-DS
2,4-Dinitrotoluene 127142 2.8DE07 | 5.71E-07 | 1.78EDE
Dimethyl Suliate 77781 4.80E-D5 9.795;05 3.05E-04
Elhyl benzene 100414 9.40F-05 | 1.92E04 | 5.97E-04
Ethyl Chidride 75003 4,20E-05 | 8.57E-05 | 2.67c-04
Ethyiene Dichloride 107062 400805 | B,16E-05 | 2.54E-03
Ethylens Dibromide 108934 120E05 | 2.45E-08 | 7.62E-06
Formaldehyde 50000 2.40E-04 | 4.90E-04 | 1.52E-08
Hexane 110543 B.70E-05 | 137602 | 426ED4
Jsophorone 78591 5B80ED4A | 1.16E-03 | 3.68EQ3
Melhyl Bromide 74838 1.80E-D4 [ 3.26E-D4 1.02E03
Malhyl Chloride 74873 S.30E-04 | 1.086-03 | 3.37E-03
Methyl Ethyl Kelone 78933 390E-04 | 7.96E-04 | 2.48E-03
Mathyl Hydrazine 50344 1.70E-04 | 3.476:04 | 1.08E-03 ‘
tathyl Mathacrylatg; 80626 2.00E:05 | 4.0BE-08 127604
Methyl Tert Butyl ether 16834044 S50E-05 | 7A4E-05 | 2.22E-O4d
Methylene Chioride 75082 29004 | 582E-04 | 1.B4E-03
Phenol 106852 T.60E05 | 3.26E-05 | 1.086-04
Proplonaldehyde 123386 3.80E-04 | 7.75E-04 | 2.81E03
Tetrachloroethyleng 127184 4,30E-05 | 8,77E-06 | 2.73E-04
Toluene 108883 2.40E-04 | 4.80E-D4 1.52E-03
[1,1,1-Trichloroethane 75005 2.00E-05 | 4.0BE.Q05 | 127E04
Styrene 100425 2.50E-05 | 5.10E-D5 1.59E-04
Xyienes 1330207 J70E-05 | 7.55E-D6 | 23SE-D4
Vinyl Acetate 10054 78006 | 1.55E-05 | 4.83E-05
Antimony 1.80E-05 | 3.87E-D5 | 1.148-04
Arsenic 4.10ED4 | 8.38E-D4 | 281E-03
Beryllium 2.10E-D5 | 428505 | 1 33E-D4.
Cadium 5.10E05 | 1.04F-04 | 3.24£-04
Chromium 2.62@04 5@_&0& 1.65E-03 {
Coball 1.00E-04 | 2.04E-04 | B8.95E-04
Lead 420E-D4 | 857E-04 | 2.67E-03 |
Manganese '4.90E-04 | 1.00€-03 | 3.11E-08
Mercury B.30E-05 | 1.86E-D4 | 5.27ED4
Nickel 2.80E04 | B.71E-04 | 1.78E-D3 |
Selenium 1.30E<03 | 2.65E-083 | 8.26E-03

TOTAL 2.06E02 6.41E-02
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BACT Determination
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BACT ANALYSES FOR SULFUR DIOXIDE

Best Available Control Technology (BACT) is an emission limitation based on the
maximum degree of reduction that is achicvable taking into account energy,
environmental. and economic impacts. The “top-down" process requires that all
avajlable conwrol techolvgies be ranked in descending order of control effectiveness.

The most stringent technology is then seiecred as BACT unless the applicant
demonstrates to the permitting authority that tschnology considerations, or energy, or
environmnental, or economic impacts justify a conclusion that the mosy stringent "
tcﬁhnology i not “achievable”. In this case the nexl most siringent 1echnology is
analyzed until the applicant can no longer juslify to the peanitting agency that the b
technelogy is not “achievable™.

The sicps iaken 10 conduct the SO, BACT analysis for the Simplot Silica Products

sand drver at Overion, Nevada are:

. Review BACT determinations for recemi permits and other sources 1o identify
potenitially applicable controls for the sand dryer:

%d

Discuss the application of potential controls io the sand dryer and eliminate
controls that are not technically feasiblc;

3. Rank the technically [easible controls in order of highest level of control
(lowest emission rate) 1o lowest Jevel of control (highest emission rate);

4. Develop the environmentl, energy, and economic impacts of each control
system ranked in siep 3; and

5. Select the mosl stringent control svstem that has acceptable environmental,
energy, and economic impacts.

The following sections discuss the results of each of these steps.

1. Permit/Technology Reviews

To identify the typical BACT and assoeialed emission limits used to contro] sulfur
dioxide (SO2) emissions from the mineral processing industry, the Environmental
Protection Ageney's RACT/BACT/LAER Cleuringhouse data base (RBLC) was searched

3
Fipnl Yersian August 2003
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for BACT detrerminations on dryers and kilns. The results of this review were used 1o
identify the most stringent control technologies and the accompanying contral

efficiencies and BACT emission limits,

The RBLC database was searched for BACT determinations in the Mineral
Processing Industry (process catcgory 90). A search was first conducted for ihe non-
metallic minerals processing seclor (process caegory 90.024). However, no pormmirs
were listed that had SO; as 4 pollutant with permit limits. Then the search was broadened
to include Calciners & Dryers Mineral Processing Facilities (process ¢ategory 90.017).
The resulls of these searches covering the 1989 through 2002 RBLC time period are
presented in Table 1.

Table 1. Summmary of RBLC Review 1989 through 2002

R . " T R i‘*’ﬂs ﬂvw})r )ﬁw\:&( *gm "\}%m‘gi“r% g A n
o't P "' ! i J
'“"w"’ ; e W&‘? f e e iy
R K RRYEN WM‘S\ i \‘t« i ‘rmh. A !
AL-DIS i Maver Intaury Ao 0688 |LiAfpepaE Nily 1 5% aulfue qozl 145 Rt Oixr
we) saulibr - 86 A
SV Uiteas Sur iy, Nizwaida 101503 : Yo Kidnieatormsr 5 ypltur caal 08 Py " BACTISD
CAUnsy A&M Prodocs Culifornls G35 |'Ruuy Agpeegas Lvyet Huct sz LPG firing BT S BAC Tl
CA-UT2Y Byl Mok Cablatnls O6-2)-97  |Sawd Diyer Nxowva! gns Fuck N N>
AR-D02S | Stxaggedf Yoda Ash Plag | Arkoner WV |apereae Kilo ler.:‘l“ m;s l:r“’ wr) A9 an BALT-PSL
: i
G108 Cilire Cuip Ly 120591 |Liranscias Mt Coleler  § Gas Adserpinn Toner | 98% Removal LAER

As Table 1 shows, the. RBLC review of the time period identificd one sand dryer
petmit, three aggregate dryer pcrmiﬁ, o dimomaceous eartb dryer permit, and ong
cement kiln/calciner permit. Note only the cement (alkaling feed) kilns/caleiners
permitted in Nevada was listed lrom the Calciners & Dryers process category search (o
identify regional BACT deicnminations and limits. This is because these Kilns/calciners
process highly alkaline material that readily ubsorbs SOx {rom fuel combustion. This is
not the case for sand and aggregarte dryers where alkaline materinl must be purchased for
SQ; abatement. The Nevada permit for cement kilns was included 10 identify regional
BACT determinations and limits to sce if these determinations were consistent with

controls zpplied to the Simplot Silica send ¢ryer. For the cement kiln/calciner (NV-

4
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0032), low sulfur coul was specifically identified as BACT for SO, and the permitied

emission rate is 208 Lons per year.

The sand dryer permit did not contain BACT detérminationw/Jimits for SO,
presumably because the emissions of SO, were less than 40 tons per year (PSD
significance level) due to firing a very low solfur fuel (natural gas). The sand dryer was
permitted in California where the use of coal is limited due to PMo non- attainment
issues. This was the case for the 1S ton per hour aggregate dryer permit
(CA-0653). A&M Products was contacied regarding the use of liquified petroleum gas
(LPG) instexd of coal or oil, and regarding what BACT-Other for SO; referred 10 in the
RBLC listing. The plunt engineer said that they had recently installed a fluid bed dryer
fiving natural gas. No aggregete tryers had been built recently, although one was
removed when the (luid bed dryer was installed. He said he was not.aware of anyone in
the San Jouquin Valley Unified Air Quality Management Disttict-Southern Region

gelling permits 10 bumn coal due to the PM;p non-attainment status of the arca.

The Alabama perroit (AL-0035) was not a BACT determination. As such,
informauon on this permit was not pursued further. However, it should be noted that the
permitted emission raie is much higher.than the permiued emissions from Simplot’s sand
dryer (145 Ib/hr versus 19.2 1b/hr from 1988 permilling ection); the permitied cosl sulfur
content is higher than for Simplot’s sand dryer (1.5% versus (.6%), and the overall

contrel efficiencies including coal sulfur contens are comparable.

Although the number of RBILC permits issued in the 1989 to 2002 time frame is
smal). the results are consisient with the RBLC review conducted for the 1980's. The
results of the 1980°s RBLC review ave presented in the report Sulfer Dioxide Best
Avaialable Control Technology Analyses For 1982 & 1988 Simplor Silica Products Sand
Dryer Overign, Nevada, submitted to U.S, EPA on January 31. 2000.

II. Technology Review of SO; Control

Float Version augusr 2003
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The purpose of this subsection is Lo provide the technical feasibility basis for the
SO- control technology hierarchy that will be evaluated for BACT for SO;. Based on the
RBLC review for SO; BACT determinations from 1989 through 2002, only Fue] sulfur
specifications/limitations arc identified as BACT. Other controls known to conuol SOz
from combustion sources include wet scrubbing, dry scrubbing, and sorbent injection.

Each of these rechnologies is described briefly below.
A. Fuel Sulfur Specification

The primary method for controlling emissions of SOz from sand/aggregate dryers
is specifying the fuel and fuel sutfur content. The use of low sulfur coals Jor limiting SO;
omissions from industrial sources in the wesiern states js economicully atiractive since
most of the wesiern coals economically available for indusirial users have low sulfur
coments {less than 1% sulfur). Other low sulfur fuels poientially available-include fuel
oil. nateal gos. and LPG. There are nio natural gas pipelines in Oveston, NV, eliminating
natural gas as a fued choice. Fuel oil with a suifur content of 1wt % sulfur was usced in
the original three sand deyers replaced in 1982 by the coal-fired sund dryer because coul

was significantly lower in cost than fuel oil.

When selecting a fuel, the key words are “economically available”. The single
Jargest annugl cost of operating the sand dryer is fuel cost, As such, the choice of {uel
and related pollution conirols has significant impacts on project economic visbility. Alter
all, any fuel can be made available at some price but for many fucls this price makes the
project uneconomical to consider. For example, fuels such #s nawsal gas and LPG are
really not economically available in Gverton, NV in the quantitics needed by the coal-
fired sand dryer. For the Simplot Silica location and fuel consumption needs, coal is
much more economical than fuel oil. natural gas, and LPG For example, the current cost
of coal delivered 1o Overton, NV is.$1.72/MMBio, and the current cost of propane
delivered to Overton, NV ig $6.56/MMBuu. This diflerence in fuel casts (54.84/NMB L)
equales 10 a potential increase in annual fue cost of $2,3'66.0001ycur. This annual cost

jncrease is aver wice that of the annuyl cost of wet scrubbing conirol (the highest cost

Final Verinn August 2805
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controf option). As such, only coal was considered Lo be economically feasible in this

BACT analysis excluding the use of nmral gas, LPG (propane/butane), and low suifur
No.2 fuel oil as SO, control options.

B. SO: Scrubbing

The primary methods for scrubbing SO; from combustion source flue gases are
wel scrubbing; dry scrubbing, and sorbent injéciion scrubbing. Wer scrubbers contact the
flue gas with an alkaline water solution created by dissolving either lime/limestone or
soda ash/caustic in water. When lime or lirestone is used, the absorbed 8O, becomes
calcium salts (CaSO, and CaSO3) which are disposed of in setiling ponds or are separaled
from the water and landfill operations. When soda ash or caustic is used. the absorbed
SO; becomes sodium salts (NaaSO;) which are disposed of by discharge 1o the

waslzwaler treatment svstem or disposed of in cvaporation ponds.

Dry serubbers contact the flue pas with an alkaline/water spray, which dries lo a
solid before leaving the spray vessel. Sorbent injection contscis the flue gas with a solid
sorbent, such as Jime or soda ash. The dry.solids from the dry scrubbing and sorbent
injection processes are captured in a particulate control device (baghouse or elecirostatic
precipitator) before the [Tue gas exits 1o the utmosphere. The dry solid waste containing
reactedd and upreacted sorbent is generally disposed af as a solid wasie bur can be shuiced
to disposal ponds. Anather control oplion similar to spray drying and sorbent injection is
the use of the inherent alkaline materials found in coal ash and sand (o abserb some of the
SO;. This is what happens when particulates from the sand dryer are eaptured ina
baghouse. The alkalinity conrained in the captured particles will absort SOz in the fue
gas up o the point thai the alknline material is used up or removed from the flue gas

stream by [he bag cleaning cycle.

The use of wert or dry scrubbiny lor significant sources of SO; emissions is
required by NSPS and by PSD-BACT determinations for large, coal- and fuel oil- fired
steam boilers. Operational problems historically assoclated with wet scrubbers using
lime or {imesione addjtion to mainiain the scrubbing solution pH levels are much better

7
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understood and current scrubber designs are much more reliable than in the past.
[EPA/625/1-85/019, page i)

Since the baghouse will follow the proposed SO; conirol. it is paramount that the
solids in Lhe scrubbing media be minimized to prevent/minimize the potential for any
carry over inio the exhaust siream. The use of caustic will be the first choice of reagent
in order to minimize the introduction of solids. Limestone will be the aliemative reagemt

if caustics are not available or economically not viable.

IM. SO; BACT Hierarchy

Buased on the above technology discussion the BACT hierarchy will include wet
scrubber (serubbing), lime spray dryer scrubbing, lime sorbent injcction scrubbing, and
use of low sulfur coal {coals having a silfur content of < 1.0 wit %). Fuel oil, natural gas,
and LPG are nol economically viable in Overton, NV, The proposed BACT hierarchy is:
1. Coal sulfur content of 0.6% and wer scrubber @ 85% SO; comtrol;

2, Coal sulfur content of 0.6% and Lime spray dryer scrubbing @ 75 & 80% conol;
3. Coal sulfur content of 0.6% and dry lime sorbent injection scrubbing @ 45 & 65%
control: and

4. Coal sulfor content of 0.65 and baghouse at 0% and 25% control (baseline).

The vse of 0.6% sulfur coul and baghouses for PM/PM, control was considered
a5 the bascline for this S0, BACT. This is because the RBLC rescarch identified the use
of baghouse/fabric filiration as BACT for PM/PM g, and the use of baghouse/{abric
filtration has been considered as BACT for PM/PM, control in Clark County, NV. The
us¢ of very low sulfur coal is considered as baseline because the sullur contenr of the coal
used since sun up of the coal-fired sand deyer in 1982 by Simplot is below D.6% sulfur,
and the vse of these coals ix anticipated to be economically practical at Simplot’s

Qverton, NV facility n the fulure,

A. Wet scrubber Scrubbing

Final Venvisn Aagusl 2007
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This scenario consists of an absorber preceded by a baghouse. In general, lime
wel scrubbers are capable of up 1093% conisol with carefal design and operation.
Removals of $0% are more common.[Sce EPA-600/7-90-018 page 2-43 in Appendix C)
As such. lime wet scrubbing is considered the most stringent SO» conirol seenario. A

conservative SO, removal of 35% s assumed.

B. Lime Spray Dryer Serubbing

This scenario consists of a ime spray dryer/absorber followed by a baghouse. In
genenal, lime spray dryer/absorber scrubbers have control efficiencies of 60 to 90 % [Sec
EPA-600/7-90-018 page 2-61 in Appendix C]. An'SO; removal efficiency of 80% is
anticipated for this systein based on a vandor guoration.[See Appendix B} A lower
control efficiency of 75% is also evaluated assuming the same capital and annual costs as
the 80% control vendor quotation. The 75% control scenario is evaluated because of the
low SO ¢oncantration cntering the scrubber and the cyeling nature of the sand dryer
opéralion negalively affect the scrubbers potential conttol efficiency. Since the actunl
control elficiency can only be determined afer installation and operation of the system,
the final permit limit (1b/hr-of SO2) should be bascd on un amalysis ol actual duta with
constraints on the amount of sorhent injected fo keep operating cost impects and wasie

disposal impacts consistent with this analysis.

C. Dry Lime Injection Scrubbing

This control scenario consists of dry lime injection in the flue gas ducting before
the baghouse. In general, dry lime injectien systems have control efficiencies of 40 (o
75 %.|See EPA-500/7-90-018 pagc 3-48 in Appendix C) The perfermaace of this
technology is very site specific. As such, lwo control clficiernicy scenarios were
evalualed; one ar 45% control and one wt 65% conlrol, Since the acwal conirol efficiency
can only be determined afier installation und operalion of the system, the final permit
limit (Ib/hr of SO;) should be based on an analysis of actual data with ¢onstraints on the
amount of serben injected to keep operating cost impacts and waste disposal impacts

considgtent with this analysis.

Firal Yession Augmst 2006
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D. Baghouse Control

This control scenario consists of a baghouse (o lime or other alkaline injection),
Some SO, removal will potentially occur in the baghause because of the alkaline naturs
of the ceal ash. and the alkaline natwre of impurities with the sand (sand itself is not
alkaline in nature). However, the quantity of sand impurities varies with the effectiveness
of the sand cleaning operation at the mine. As such, the amount of inherent SO removal
will vary based on the availability/amount of alkaline impurities coming in with the wet
sand. Tor purposes of this analysis, an anticipated inherent SO, control of 0% and 25%
were assumed. The 25% scenario is based on Simplot’s 1996 test data shawing of 26%
SO: removal. Testing in 2000 indicated 37% SO2 removal. Because this testing result is
only for one time period, it is not known how. representative the assumption of 25% SO,
is with operation over dme. Thus, 4 range in control officiency from 0% to 25% was
established. Since the actual conirol efficiency can only be determined after installation
and operation of the systom, the final permil limit (1b/hr of SO;) should be based on an
analysis of actual daty.

TV.  80; BACT Impacts Analyses

This subsection prescnts the emission and cost impacts, and energy-and

environmentsal impacis.

A. Emission and Cosi Impacls

Tablc 2 summarizes the emissions and cconomic impact analyses. The estimated
controlled SOz emissions range from 23 TPY (85% control) to 114 TPY (25% controf).
The difference between conuolied SO; emissions comparing the diffcrent controi options

iy significant. Appendix A documents the cmission caleulations.

10
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Table 2. Summary of 2003 BACT Emissions and Economic Impacts
{0.69 Sulfur Coal
Sand Dryer Impacts Baghiouse (1) Dry Line Injection | Lime Spray Drying ‘Wet Scrubber
50, Emissions 0% comrol | 23% conirol |45%h conir | 65 % control 80% control 85% coqurol
- Jafhr 9.0 36,7 26.9 171 9.8 7.3
- tpy 153 114 84 33 30 23
Economic (2}
- Capital costs $227,000 $1,405.000 $2.40).00D 52927000
Incremental $578.000 $1,630,000 $2.,100.000
- Anpual costs $381.000 5565000 $1234,000 $1,313,000
Incremenial $184,00 $853.000 $932,000
vst-tfTecliveness vy bascline (3)
- @ 1% contol S2.667hon | $1.840N0n $6,935ton $7.169Non
- @ 15% contro] | $6.1.33M0n | S3016k0n $10.155/on $10,242/1on

NOTES: (1) Baseline- saghouse required lor PMIPM o control; (2) Al capital and annual costs are in 2000 dollars, rounded
o the nearest $1,000: (3) Costeficetiveness—Shon of air contaminamt removed, relotive 1o baseline: (4) ) Incremental Cost-
a ffectiveness--3/10n of air comamingnt removed between Iwo controf options,

Incremental capital costs over baseline (baghouse) for the cantrol of $O; ranged
from $ $78,000 (dry lime injection) to $ 2,100,000 (Wer Scrubber). Tncremental annual
cosls over baseline for the control of SOz ranges (rom $ 565.000 (dry lime injection) 0

%.052,000 (wet scrubber). The bases for the above cost estimates are, documented in

Appendix B.

B. Energy and Environmental Impacts

Table 3 surmmarizes the energy and secondary environmental impacts anatyses for

ihe SO- controls. Incramental energy impacis range from 64 1.000 KW-hrs/yr (dry lime

injection) to 2.920,000 kKW-hrs/yr (wet scrubber). The lime spray dryer and wet scrubber

option have very significant energy requirements over dry lime injection control.

Lime spray drying also requires 129,000 MMBiw/yr for maintaining the sand

dryer flue gas near 400 °F. This is necessary for proper drying of the lime slurry sprayed

into the flue gas for maximum SOz removal and to prévent caking of damp salids on the

Hinzl Virsion August 2003
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fabric filter bags, The coal-fired sand dryer ontlet temperature in approximately 225 °F. It
is assumed for this analysis Lhat the higher sand dryer outler temperaiore would be
accomplished by buming meré coal per ton of sand. If propane is used the cost impacts
will increase from about $220.000/yr 10 $850,000/yr,

The waste disposs] amounts (tons/yr) are for dry waste and do not include water
rerained in the waste in the disposal ponds. The dry lime injection option has the Jargest
amount of solid waste duc to the high lime o 80; ratio required for this technology
rclative 1o the other scrubbing oplions.

The process waiker requirsments iriclude water evaporated in Lhe lime spray dryer
and wel lime scrubbers, water required for the lime slaking/slurry operations. and walex
for sluicing the solid wastes from the baghouse, Process water use js a respurce deain on
the environment. Sluice water js required to transport all solid wastes to the disposal
ponds and is a facility recyele stream. The environmenial cost of sluice water is tied to
pumping power requirements. Relative 1o the amount of mined material and associated

processing/sluicing water, the solid wasle and water impaces of the SO; control hisrarchy

4re not significantly different.

12
Fir2l Vergion Augies| 2063
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Table 3. Summary of 2003 BACT Energy and Environmental Impacts (1)

Process warer use increages the facllides water cossuroption.

Sand Dryer | 0.6 % Sultur Ceal | Dry-Lime Injertion [Dry Lime Infection|Lime Spray Dryer] Wet scrubber
Impatts & Boplouse (2) & 45% @ 65% @ B0% @ 85%
Energy
- kKW-hrslyy 772,000 1.413.000 2,362,000 3,692,000
locreents 641 000 1,590,000 2.920,000
-millions Btwyr Nope Nane 129,000 noue
Secondary Environmental
-wiste (tonv/yr) (3) 3570 8,180 6.760 6,190
Inccementa) 4.610 3,190 2.620
- slolee water . an:
850, 5A400.000 70,000
(calionsyr) 2,850,000 6,530,000 A0, 33
Incrementa} 3,680,000 2,550,000 2,520,000
- process water 28.000 - S X
(gnlions/yr) (5) 64,800 475.000
lnmmcnmli 36,800 - 447,000
{ 1) All impacts have been rounded to Ihree significant figires; (2} Baseline- baghouse required fur PMPM ;p conuol: (3) The]
waste tons per vaar does not include warer; {4) sluice waler Is a repycle stream with in ihe facilicy; (S) Process water

includes water volume for wetting baghouse solids und the Jime shirry water required for lime spray drycr sod wet scyubber.

V. SO, BACT Selection

Beoause only the emission and economic impacts were found o be significanily

different between the control hicrarchy options. energy and secondary environmental
impacts will not be discussed [urther,

A. Emission impacts

For the SQ, sontrol hierarchy, the SO» emission reductions, 1otal emissions, and

percent rediselion vary significanily for this source of SO, emissions.

B. Econcniic Impscts

Final Version Angus 2003

13
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Economic impacts are lypically evaluated looking at the changes in annual costs,
the cost per top of air contaminant removed, and what Other state agencies have idemified
as cost effectjve controls for similar processes. The total annual cost review assesses the
cconomic impact to the project of the control option. The cost per ton of air contaminant
removed (cost-effectiveness) is useful when companing information from other similar
sources. And,.the RBLC review results are an indicator of control 1echnologies that the
state agencics considered cast-feasible for BACT during the permiuing time period.

With respeci to Lhe annual cost ef conurol, the wet scrubber control has reasonable
economit impact on the sand dryer operation assuming that a baghouse is the best option
for PM/PMy9. The baghiouse control option for PM/PM o control only has a capital cost of
$1,100,000, and an apnual cost of $408,000/yr. These costs are not inciuded in the SO
contro] seenarios since all scenarios would include a baghouse for PM/PM,q control. 'With
respect 1o SO control, the most stringeﬁt conuol has been sclecied so no further analysis

of economic impacts are required.
C. SO; BACT Selection

¢ Bused on cconomic and emission impacis, the use of low-sulfur coal (0.6% S)-with

baghouse, and wel scrubber is propased as BACT for SO-.

V. CONCLUSIONS

¢ Based on this BACT analysis for SO, emissions from the Simplot Silica Products
sand dryer, it is concluded that the use of low sulfur coal (0.6%: 8) with baghouse and
wet scrubber is BACT for SOa.

s Since the actual conuol efficiency con only be determined afier installation and
operation of lhe system, the final pcn;nit Limit (Ib/hr of SO;) will be bused pn an
analysis of actual data with constraimis on the amount of sorbent injected (o keep
operating cost impacts and wasic disposal impacts r,ens‘cmablc. Subjeci to

performance tesuing, the proposed SO; emission limit would be 7.34 1b/hr.

14
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o The W/hr emission limit will be monilored by periodic stack testing using appropriate
U.S. EPA reference methods, The stack testing will occur in five year intervals. The
Ib/hr emission limit will routinely (monthly) be determined by combining the coal
feed rare (from the VED on the coal feed), the sulfur content of the coal (monthly
composite analysis from the mine) and the 85% removal factor.

e The proposed BACT technology and emission limits are more stringent than permit
determinations found in the RBI.C datgbase, and the NSPS for small industrial
boilers.[Sce 40 CFR.60.40c in Appendix C] The small industrial boiler NSPS was
reviewed because the NSPS for minerals prosessing does not address dryer

combusTion emissions.

15
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S0O. BACT Cost Estimation Bases

The Tables 2 and 3 of this report present ihe emission, economic, environmental,
and-cnergy impacis for the year 2000 BACT altematives for Simplot's Quertan, NV,

coal-fired sand dryer. This eppendis presents the costing bases for the SO» control
hieraschy scenarios,

For ail control opaans. the injet SO, emnission rare is 57.6 Ib/he (252 tons/yr).
Design waste gas parameters aré: volumetric Mlow raje~ 80,000 acfm; tempeyare— 225
°F; and moisture content—21%. All costs are expressed in firsi quarter 2000 dollars._
Primary relerences for the cosis are: 1) Simplot internal data, 2) EPA/OAQPS COST-AIR
spreadshects (2™ edition), 3) EPA's OAQPS Control Cost Manual (5™ edidon), 4) control
equipment vendor dala, §) Estimaiing Costs of Air Pollution Conrrol (book), and 6)
EPA's CUE (Coal Utility Environmental) COST model {version 1.0),

L. Fabric Filter with and without Dry Lime Injection

Without lime injection, a fabric filler collecis SO, based on the amount of
alknlinity contained in the material collecied on 1he bags including ash from the
combustion of coal. However, the SO, emission reductions-due to inherent process
alkalinity is variable and is not quantifiable without exiensive continuous emissions
monitoring data. With the injection of dry lime, the process.opermor has a method for
controlling the reduction of SO; rather than just relying on the.inherent process atkalinity,
The amount of SO ramoved is dependent on many faclors such as flue gas approach 1o
moisture saturation, sorbent utilization rate, sorbent-flue gas mixing effecriveness,
sorbent-Rlue gas contacl time, ete. Since rnost of Lthese faciors 15 unknown at this stage.
the fabric filter is conservatively assumed to capture 43% of the inlet $O;. The PM
collection efficiency of the baghonse is assigned at 99.6% , which is less than the 89.8 %%
removal that a baghouse without lime injection typically achicves. A lower efficiency has

! Depending on the lime/SO; stoichiometric ralio, sorbent utilization. {lue gas moisture
conten!, and other parameters, dry lime injection hes a broad mnge of polential control
efficiencics ranging from 40 10 75% removal.
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been used in the former case because the injected lime increases the dust loading
- considerably,
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The Fabric fillration system includes a fully-equipped, insulnted, pulse-jet
baghouse. with fans, fan motor/starter, pulse jet compressor, etc.? However, the
air/cloth ratio of the baghouse without injection is higher (about 5:1), compared to
that of the unit with injeciion (about 3:1). In the injection case. a lower ratio-and
higher bag area-was needed because of the high dust loading caused by the injecied
lime. With both alternatives, it was assumed that cnough ductwork and a stack were
already in place ai the site (b convey the waste gas from the cyclone to the baghouse
and the stack.

It was 2lso assumed that a pump was availabie (o sluice the captured dusi to
on-site ponds. Although the pump cost was not included in the total capital
investmeat, the cost of electricity needed to convey the sluice water was incorporated.

“The slujce water flow ratc was calculated based on the amount af dust captured and
the maximum recommended solids loading (0.30 Ib solidis/Ib pure water)’. The
procass water cosl is for water used to wet the baghouse solids calculated ag 1 % of
the sluice water use.

For each baghouse allernative, the energy impact is the annual power
consumption of the fans and pump, combined. The solid waste and wastewater
environmenial impacts are, respectively, the.amounts of dust captured and liquid
wastc streams generated by the aliernatives, In reality, however, the solid waste
impacts are zevo. because, os stated above, the caplured dust is sluiced 10 on-site
ponds. By assumpiion. the only wasiewaler sireams generated are those due to
sluicing operution losses. The process water cost is for waler usad to wet the baghouse
solids caleulated as 1 % of the sluice water use.

The inswallation costs for both alematives incorperate. a cetrofit penalty of
15%, The capital recovery cosis have been based on 2 7% annual interest rate (Office
of Munagement and Budget-mandated) and 2 20-year system life. For the lime
injcction alternative, a 3:1 stoichiometri¢ ratio (Ca to S) has been used in estimating
the lime. requirement, as an excess of reagent is typically used with direct injection.
Other inputs are listed in spreadsheets “Fabric Filter without lime sorbent
injection” and “Dry Lime Injection with fabric filter™.

II. Lime Spray Dryer System

2 "The existing baghouse on-sile is a Teverse-air design. However, vendor guolations
solicited Yor this study specily pulsc-jet units, due 1o their lower capital and annuat
COSLS.

3 Source: Wer Scrubbers:' A Practical Handbonk, by H. Hesketh and K. Schifftner.
CRC Press/Lewis Publishers, [986.

ot CrHRAY M e o ekl ke WAGTIY 1w AR TS A
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The SO control cfficiency for this contro] scenario is 85%.[E-mail Ron
Bayliss to William Vatuvuk, 01/10/2000, SDS Proposal No. 2003} In addition, a PM
contro} efficiency (entire size range) of 99.7% has been incorporated, Primary
references for the impacis were a Sproy Drying Systems (SDS) Proposal No. 2003,
vendor cormespondence (e-mails), and the references listed above.

Sized for controlling the Overton dryer waste gas siseam, the spray dryer-
baghouse system consists of the following major equipment items:. 1) spray dryer
winozzies, platfornm, eic.; 2) two centrifugol fecd pumps; 3) pulse-jer bughouse (3:1
air/cloth rtio), with bags, hopper, screw and rotary valve; 4) system fan; and 5)
interconnecting ductwork. (External duchwork was not included in the quotation.
However, as with the baghouse alternatives above, both, this ductwork and the stack
have been assumed 10 be in place at the site.) The quotation is based on carbon steel
fabrication throughout. The installation costs incorporate a retrofit penalty of [5%.
The capital recovery costs have heen based oh 2 7% annual interest rate and a 15-year
syslem life. Other inputs sre listed in spreadsheet “Lime Spray Dryer — Fabric Filter
System*.

As with the Fabric Filter with and without Dry Lime Injection control pptions,
it was assumed that enough duchwork.and 2 stack were already in place at the site, and
thar 3 pump was available to sluice the captured dust to on-site ponds. However, the
pump electricity cosi was included in the SDS total annual cost. As above, the sluice
waier flow rate was calculated based on the amount of dust captured and the
maximum recommended salids loading. Jn addition, the process water cost included
in the total annual cost is for water needed 10 prepare the lime faed and Lo cover the
water Jost in sluicing.

Finally, because the waste gas (empersture (225 °F.) is 100 low for cfficient
spray dryer operation (350400 °F); the cost of auxiliary coal nectded 1o heat the waste
gas from 225 1o 400 °F aiso has been included. For this shernative, (he auxiliary coal
adds abour $3221,000/year Lo the total annuul cost (See e-mail on calculation basis).

III. Wet Scrubber System (with Fabric Filter)

First. it should be noted that vendors do nor considey wet lime scrubber to be
4n cconomically viable control alternative lor this emission source, as its waste gas
volumelric flow rare is too low for it lo be cost-effective, Lime and other wet
scrubber systems arc more. sujted for large flow rate streams with higher SO,
concenwrations, such as those emitted by utility boilers. For thar rcason, we did not
obtain cost quoiations from equipment vendors for a wet lime scrubber sysiem.
However, we were able to'develop study cost estimates via EPA*s CUECOST model.
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The CUECOST modei, which was.developed for estimating coal uiility boiler
PM, SO;, and NOx control costs, provides fairly current (1998).cost estimates for
several wet scrubber systems, including limestone-with-forced-oxidation (LSFO).
Although a LSFO system is riot a lime FGD, the types of equipment.used by both
systems-reagent preparation, SOz removal, flue gas handling, and wastewater
treatment—are essentially identical. The muin difference, of course; it in the reagent,
lime typically being much more costly than limestone, Therefore, we conciuded thal
a LSFO would be an acceptable surrogale for a wet scrubbiet.

Because the CUECOST mode] uses ulility boiler capacity (in megawalls) as its
sizing parameter, rather than volumetric flow rate (in acFm), we first had to determine
the size of the sand dryer in cquivalent megawalts by using a acfm/MW ratio Lakeén
from CUECOST. (With wtility boilers, this ratio is. essentially constant over the entire
size range.) Using this ratio, we computed an equivalent size of approximately 15
MW, This size fell considermbly btlow the 100-1,000 MW capacity range in
CUECOST. We input this 15-MW size into CUECOST and obtained jtemized capital
and annual cost outpuis. These costs, however, were exirémely high—several times
higher than the costs of the fabric flter und lime spray drying altermatives discussed
above. Clearly, downward extrapolation in this case was not uppropriaie.

To make use of the CUECOST mode] results, a lime spray drygr system
(LSDS) ¢ass was nm. Afer deducting the costs of equipment that would noi be
needed at the Simplol installation (e.g., ball mill for grinding limestone fezd), the
CUECOST-L.SFO equipment cost was divided by the CUDECOST-LSDS equipment
cost. obtaining a factor of 1.73. Next, the fabric filter costs were deducted from the
1o1al equipment cost from the SDS quoation. Then the adjusted SDS cost was .
multiplied by this ratio 1o obtain {he W Limne FGD cost. Finally, the Wet Lime FGD
equipment cost was multiplied by an installation factor 1o ebtain the total capital
investment. For the various operating and mainterance costs, the CUECOST outpius
were used for electricity and reagent requirements. Because the CUECOST operating
{abor requirement was excessive-3 operators per shif i-the SDS quotation estimate of
1 operazor/shift was used insicad. The OAQPS Control Cost Manual and engineering
judgement were the sources of the other annual costs. Per OMB mandate, an FGD life
of 20 years is used to calculate the annhualized capital requirement.

As with the Fabric Filter with and without Dry Lime In jection control opLons.
i1 was assumed that cnough ductwork and a stack were already in place at the site, and
that 4 pump was available 10 sluice the captared dusi to on-site ponds. As abeve, the
sluice water fiow rate was calculared based on the amount of dust captured and the
maximum recommended solids loading. In addition, the process waier cost included
in the toial annual cost is for watcr needed 1o prepare the lime feed and 1o cover the

-----
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water lost in sluicing. Other inputs arc listed in sproadsheets “Wet Scrubber System
+ Fabric Filter™.
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WET SCRUBBER SYSTEM + FABRIC FILTER [1] W Ecrabber § of 3
TOTAL ANNUAL £OST SPREADSHEET PROGRAM:

COST BASE DATE: Firat Quarter 200G (2)

INPUT PARSMETERS:
— Inkat stream flowmaia (actm): 80,000  |Cost carwzr.) . l
~ Inlst siream temporsure {oFy, 228  [Sirnpiet dals] o
~— {nlier straRm pressure (in Hy): 28.50 .
- Dust typa: Coal fly ach L
- Iplel dus! loaging (griasiual (83): 3480 ['eB stack tast) i
-- Intet dust (PhY) raia (ib/hr); a00.0 L
- Ovorall PM conlrad eflialency (%) 895 [DOBACT &) e
-- Coal sullur sontant (%): 0.6 (‘00 BACT alt.}
— Inlet 802 i {/hry; 578 {00 BACT ait}
-- 802 cortrol efticlency {%); 830 {C0BACT aL] LT
— Max. wastewalsr solids-contant (kb Winer)! 030 (ECAPC] W
- Pump drsign prassure (psig): 20,0 [Simp,ohst cam]
— G/C raua laciors (pulsijsl). 30 [BDS prop. | v \
-- Slainiess steal raquired? ('yes's1;'no™=0): o . I
= Ouctwork valoaity (fYmin): 4,000 [OAQPS Nan.) e
- Duclwork length, straight eguivalent ({1); 100 {engr. jodgmnL) bl
Relrofit nsiatalion adjustmen facior (applal th new giant TCI): 1,18 {engr. fudpmnt.] } A
~ Lirme FGDISpry Dryer pquipment cost rafin: 1.73  [QUECOST) -
— Fraction o tolal 8D cost i e spray dryor, fan, pups [3]. 0.55 {BDS propasal] 3
DESIGN PARAMETERS g
~ Bress dolf area raquired {I2)--calcuialed vis SDS A/C ratio. 26,687 [SDS proposal] o
~ Total FGD power requirament (kW): 243 |CUECOST] i
« Waler regquwremeni {gabhr): 487 . ‘
-- Lums roquiremant (ibhin): 71.6 [CUECOST] [2] '
- Liroy {omd sdurry umcmlrd.im(lbﬂb water). 0.1¢ oy
~ Dumwork tkmetar (I 6,08 i
— Ductwork pressire drop {in, w,6.): g,2% [OAQPS Man] D
CAPRITAL COSTS %
Tetal Equipmaent Cost (8)--par SOS rirapasal: 850,000 .o
Rortion of imal due 1o sprey dryer, 1an, & pumps; 4a7,500 "
Estimaiad Limp FGO Iotal equipment cost s1D.178 Y
Purchasad Equipment Cost (8)~per Manual factors 953,008
Tolal Capiial krvealmeni--naw Instelialion {5): 1,825,978 [ECAPC)H-{5!
Total Cagfital Hivesimunt--retradit irsaliation—ima FGD (8): 2,099,878
Totul Capliz| Iavestmeni~{abrc titer (S): 826,753 [Sa)
Tl Capha) Invastment—ring sysiam (5): 2,928,628 L

1G/08/2003 240 FM :
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ANMUAL COET INPUTE;
Qperatng facwor {hofyr): B, 760 {permil app.]
Supervisory labor muRiplier: 0.15 [DAOPS azn |
Oparmling xbor rats (S/hry: (4 24957 [DoL/aLs]
Operatirg labar tactar (hifshi: [ab} 8.5 [SDS, Manual)
Mainteniance isber faclut (heish); labj 25 . [ECAPC Wanual]
Mainienance labor rait (Sh): 2747 {OAQPS Man.)
Elamricly brice (SKWhr}: 7 0.0445 [COEMEIA]
Uma price (Sion): 150 [Simplot dalsj
Waler prica {Sthousand pal.): 0.25 [Simpiot dvn)
Dust disposs) (840n)! 0 [engt. judpmi]
Arnudl interast rae ((raction)! 0.07 {QADPS Man.}
Coatral system e {yeam): 15 [engr. judgnm|
Crpital repovery lastor: 61038
Bap ko (yuars): 2 {SDS propossl]
Capittd racovery o (bags): 0,553
Teoxues, insuranca, edmin, lactor: 0,08 [OAQPS.Man,]
ANNUAL COSTE (Shyr):
ltam Cost Datn Soutce
Dpear. labor 232,408 3DS, DOL
Supv. taboy 34,861 OARQPS Manwal
Maint. tabor 75,19 *
Maint. ratedals 76,18t .
Bay replacament {7a] 28,425 *
Electricity-ime FGD 87,085 CUECOST, DOE
Elzclriclly-Bughcose [7a)] 30,652 CAGPS Manun
Eleo-sls, pamp 2144 Simpint, OOE
[Ske. pump hp} 7.4 Stmplot
LUma 47,000 CUECOST. Sirmp
Walir-lime prop w7 CURCDST, Simp
Waler-sidichng §23 Simplat
el wtr,1000gpy) 2,090 Simplal, ECAPC
Dut thspagial (8] o Simplaleng joy
Overtvsad 280,561 OAQPS Manussi
Taxjins. wdm 117 085 N
Cap. recov, 221328 *
Towl Annual 1312801

COST-EFFECTIVENESS ABOVE BASELINE CONTROL

E-PM{Sten): i8) 02
c/e-soz ¢ 5534

ENERGY arc ENVIRONMENTAL IMPAGTS {10]

Solid Wasie
Callsct, (tansfyr) 2,615
Energy (kWhiyr) 2.918,218
Wasiawalgr
1000 gatiyr) 4471

JO/C8/2003 240 PM
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ANNUAL COST WEIGHTING FACTORE

Crm Wt Faztor
Opor, labar o7
Supy, labor one?,
Maint. sabor o0.0s7
Maint maserial 0.057
Bag replicernent . 0.022
Baciricity-time FGD 0072
Eleciricity—-baghouso 0.023
Bec-sic, pump 0.002
Lime 0.036
Waiorme prap Q.,000
Wator-siukeing 0,000
Dust dispas. 0.00D
OCvarhand 0.191
Tax,ing. adw 0.085
Cap. recov, 0.245
Total; 1.000
NOTES:

[1) Lime FGO systarm Is sized and cosled for Simpiot {Overten, NV) saad dryar.

Irgat {wasle gus) paramesers wken Irom Simplat dala. Fubric fitar is instalied UPsireim of FGD.
Equipment cost was calauuied by muliplying Spray Drying Systams cost by BATIO of kma FED~o-
spray dryer custs goneraied by CUECOST madal -SDS cost was basod on THOOD quotition.

wa spreadshaat {iles "CUS-COMP WXa' ann ‘S-SDS-ZR.WKZ' )

{2} Dais correspanding (» dato of Spray Diying’ Systems and CUECOST roabs quetation.

{4} Cltained via propontioning irom CUECDST inlel SO2 ana {203 i} 1o Bimplots.

{2] SDS pronded following beaakdown of thair proposal; baghowuse--85%, spray dryor--43%,
fane-10%, feed pumps—2%. SDS noted thal this Remizalion Is approximals,

(S] “Eanirnaiing Costs af Ajir Pollulion Control, * CRE Press/Lovtis Publishers, 1980, Tolal capilal
investment [aciored rom purehnsad tquipment toat via nalalation factar for venlord sarubbeny

{from Tabie 2.2, 0, 20).

[5a} Catculsned via separaio spmadaiiest tor tabrie fillar withaut fime Injection (TCFFODR WKS).
{6] Labor rales for minkg apavetions in Nevada, per Buroau of Labor Sipiisilos, DOL {Jan. 2000),
{&a] Gombined oparaiing/mainienance jabor fur hoth kme FGD and 1abria fiker.

wged by U.S. uikition 10 industral cusiomers (Jan.-Aug, '89) per

POE's Energy Information Adminitiralion ("Manihly Energy Raviwn").

[7a) Calulated via Jzbxic liers sproadshoet {TCFFOOR.WKS3).
% can be skiced ard racycios an<siia. Thus, dust disposd cost

5 2er0.

1§} Tatal anmad oot (Slyr) divided] by totsl particulate caplund

(natyn). 1 PMIC, PM2.5, or pthér irections e desired, dividi by ratio

of PM10, PN2.5, wic,, to tolal PH,

110} impasts parlain lo amounts of skl wnd tiquid wanle genaraid, plus power consume© 29 2
raseh of uting (Ns Allamative, Howaver. In this case, he solid waste {¢hest) caphund in the
baghouse ahcad of e FGD ig sluiced 10 an on-site setifing pond, Thus, i is nok & wasia stream,
per 5. Thive bre (wo wastowaler sireans; 1) tho FGD bige! (peual |o the waler femd rils) and
2) the Giaice water kassem (agia) 1 1% of o makaup vl naeded. 1o siulce 1ha ciplumed polids
1 the softiing pond).

10/00/2003 2;80 PM
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Fabric Fliter without lime sorbent Injection
TOTAL ANNUAL COST SPREADSHEET PROGRAM-FABRIC FILTERS [1]

COSTRASE DATE: Second Cunor 1998 [2)

VAPGCI {Founh Cuariar 1998 ~PRELIMINARY} [3) 1122
INPUT PARAWMETERS:
— iniot siriam Nowmte (aaim): 80,000
— trilel sirsam rrpambim (oF); 258
~ Inist shoam [emgaiatire, sdusisd—pulse et only (oF): 225
~ Dust type: Goal iy ash
-~ irda} dunt loading (grestual 3k 1.180
~ fnlat dust {PMW) ralo {b/hr): 8000
-1 Qwwend PH conird alfitioroy {%): 93.8
— G mulfur canmnt {36): 08
~ Iniet SOZ ralp {bhr): 578
-- 5CR oonitrn) aifiolonsy (%) vo
— Max, wanowalor selids oontent {Ibfts waler): 0.20
2= Purrp dusign prxssuire (peig) 200
~ Dl mass mendian diamelar (icrona): 7
— Fatmdan dme {min): 1
— Dust apscifis rosistaros {in HZOmDAR): 18
- G/C rato lactors (dhakor & royerae-2lr)
A 20
B: 2]
. 12
~ GG mlio tactons (pulse-fal):
Matarial. s.0
Applieatien: 0.8
- GG rabe feclor (oadidge fimm); A 213
B 08
(=) 0.78
D 0.9
E; 1.180
-« Claamirg) prmrsure. oslg (Aol only) 100
. Froction ol hises clennad (shaker & rov-alr); X
= IngulaSén reguired? (yes'=17ng=0) 1
-- Slainksas aloet requined? (you'= 1) no'z0]: o
-- Bagy olenal Fiberglase
— Fatxic otioctve roaidusl drety {in. HZONpm); 1.1
~ Duptaork valacity (Umin): 4000
= Ductweik longth, staight mgedvalant (1. {4] 100
-- Roticlk lacter (appied 10 new plant TCI: 115
~ Bag rieas (S1R): (frorm tabis buiow, for bap matwrial satecied alove onfy) {5)
Clorning Mach, Bag lam {in.) Price (S/H2)
Pulso jut—BAR AB b 51258 188
608 1.55
Pulne jilvrﬂ.fl 4,875 0.00
8,125 000
Shaker--simap ] .00
Shakar-lccp g 0.50
Rovarso sir wa rings 8 «}- 13
118 07s

10872003 2:58 PM

Fabrie Filler_200Z 1 of &

1CE Mag-2/00}

[Blrypacom com |
[Sirrplol data]

BB stnax sl

(00 BACT ait)
{00 BACT aht ]
1'00 BACT sit]
{00 BAGT ok
[ECAPC)
[Simpoeal com,)
fOAQPS Man ]

.

« a > &4 w w

4

[FF eool est]
L]

.

[OAGPS Man,)

[orgr- judrrml}
[Sinnpeogicmri]

[OACPS Man.}

iy
S
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DESIBGN PARAMETERS Fabria Filer_ 2002 2 of 4
- Qag-m-ololh ratlio (ucimi2 clath anea);
Shakpr 2.18
Raversa-alr. 218
Pulserjol: §29
Coridge: 1.28
~ Net ol arca required {22);
Shakar 87.087
Revorss-alr: 37037
Pulsejet: 15,133
Canriigo: 52431
~ G cioth arsa eguingd (52}
Shalar: 41,687
Reverse-alr: 41.687
Pulso-ja); 15,138
Canrickye: 82431
~ Arsa per bog-pulss |o! {itE): Sreall (4.54in. x 8-1f}, 9.42
Lame (5.1264n. 3 10-1) 18.42
~ Nurnbar of Dags/cagos (pulse-jet onfy): Small boge 1.606
Langs bags 1,128
- Bay prossure drop [in. wp.):
Shaker. 249
Revampair. 209
Puloojat: g.92
Curlridge. 1.48
— Baghnuss shedl presswe drog (i w.e,): 300 [OARPS Man|
~ Duetwadk damstar (It 5.04
— Duratwerk proasure drop (K, w.o.): 0.24 [OAGPS Mon.)
-GAPITAL COSTS
Equipment Caal= (S5
i Cam {S}
Shalor Rev-air P-4 {rrod) P~ {com)  P-J {consdan)
Baghouse -] 230,258 148 001 140,708 Q
Bago-—-armll o $1.250 25,578 25578 0
* ~ame 20,487 Z3.857 0
Inapiation D 50,048 41316 34588 L]
Staitilazs o 0 o ° 2]
Cogos~amill [6) 0 Q 2510 8,610 ]
R ° 0 12,448 12.498 o
Auxlianes;
~ Fan(s) {7] ° 43812 43512 23312 2
— Moter {8} 4] 6531 5518 5518 V]
- Dueramrk 0 0 o D 0
Tow--grmax(s) o 361,595 272,532 229,742 o
"l . 2725 230.981 [}
Lows PAFF: D D Small Sl o
PEC{S)-tamsn: 0 426 200 32788 271.080 o]
' meabnied: 0 438 841 Alk4.208 77925 [\
TCl—navw (S ] 954,851 71916 602,096 ]
TG)--rairo (3); o 084825 826,753 E54,561 o
—— TTSETSSED o it

1008/2003 2:38 PM
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. Fatalc Filar_2002 3 of ¢
ANNUAL COST INPUTS:
Opomiing tacter thrlyg): 8,760 (pammitopp]
Cpemiing ahor mie (Shr): 2497 [OADPS Man.}
Mainlonanse fatior rala ($hn); 27.47 [OAGPS Man)
Ogeting ber fastor (hefsh): z d
Waintenanos adeor inctar (hrishy: 1 -
Elecurizty prce (SkWhr); QO445  [DOE/EIA}
Water price (S/1000 pal): 028 Synp.cout aom;
Compresaed air (83000 scl): D28 [QAGPS Man )
Ount dspoaal {Bfien): 0 [sngr. judgmi] {10]
Annua) intsast mto {frasdony: 0.07 [CAQFS Man,)
Cohud sysiam e (years); 20 [CACPS Man.)
Capiwd razovery inctar 0,0544 '
Bag o {ysars): 2 [CAQPS Man,)
Cagiitel focovary facior (bago). 0553
Taxer, \nsymanos, adin. lector:’ 0.05 [CAQPS Man.]
ANNUAL CDRTS (Shr):
liom Bhitker Roverse-alr  P-J (mod) Pl lcom)  P-J{canrdge)
Oper. abor o 54 #84 E9.588 54 584
Supy. Inber o 8208 8,203 8203
Maint (aber o 30,076 8b.07E 20,076
Maint. matl, o ap,078 20078 30,078
Eloctricity~an o 38,587 Si4z28 a1.428
{tan horepwr] o 188 108 198
Eloctricty-purmp Q 2,924 D24 2524
[pure hpl 0 10} 10.5 1Q.1
Yawr D T1a 7123 713
{walar, 10D0gpY} 0 2,851 2881 2,351
Gormgr, vir o) -] 21,024 21024
Bag mopl, [} 2BA428 20057 20,187
[bary prine, 5AR| o 0.75 1.68 1.68
Duat dieros. ] o o 0
Quarhead 0 73,824 73,824 73.824
Tax ing_Acm ] 43,786 =070 7742
Cap, meoy, ) 28,974 74,500 $2,927
Tom Annual 0 208,778 380,773 362.876
COST-EFFECTIVENESS ABOVE BASELINE (1)
C/E-PMISilon). 0 118 145 152
ENERGY and ENVIRONMENTAL IMPACTS {12}
Salld Waste
Colict. {taneyr) P 3,887 8567 2567
Enstgy (W) 0 832836 77188 771968
Washowator
{1000 gaiyr) 0 8.8 286 286

10/0R/2003 2:38 PM
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ANNUAL COST WEBHTHVG FACTORS:  Fabwic Fier_20024 ol ¢

Shaksr Roveractir  P-J(med) P {oam)
Opnw. labor h.c00 0133 D.144 0.151
Supy, lator D.ooD 0.02p 0022 o.oes
Kaint falbxr p.ona 0.07s 0079 ©.083
Liaint. a.p00 0,078 0,078 0.083
Elecutity-fan 0.000 Q084 b.oE3 0.087
Elechricity pump 0,000 0.907 0.008 9.00B
Water QDo) 0.6a2 0.002 D.O02.
Comy, air £.000 0.000 D.oBS 0.068
Eng repl. 0,000 o.088 0.053 0.088
Dusi dinpos. 0.008 0.000 £.000 ©.000
Ovarhaad 9,000 8.180 0184 0.208
Tnn,lﬂuf,odm 0.000 5,107 pon? 0u75
Cap. recov. p.oso 0240 0,156 pan
Tolal: 0.000 1000 1.000 1,600
AELATXONSHIP BETWEEN GRDSS AND NET CLOTH AREA
Nt Cloth Arga /= [I2). Grase/Noi Aroa Pato;

1 2.00Q°
4601 1.500
12001 1,250
24001 1370
2RO04 1125
48091 1,110
600G 1.700
72001 1.090
aqom 1.580
BHO0Y 1.070
108001 1.080
132001 1.080
180021 1,040

NOTES:

(11 Pasamntssy and ather Inpul 3ata ronded feor Ly pregiarn ean be telind

in Ghapier 5 {Decarvimr 1898 mvision) of the 'DAGPS Conlrol Cat Mankial{Bth sdiion).
Ghapier5 ip {ound al: HTTPYWWW EPA.GOVTTN/CATC/PRODUCTS. HTMUHGOSINFO.
[2] Baba paghouss epipment costs (cempatTent, Hags, Inauiation) refiect this dato,

[3) This valus of tha YAPCCI (Vativuk Ay Pollutian Contro) Cast indes) i uadd ko cacalale e
tughausn equipment scatx fram 2nd quanar 1998 to dth quarier 1999, Casls {or lan, moior,

and athar ouxiiary aquiprent ieme have aleady boen cscaaled Io 4T gl 993, '
3 {eet of ductwork (qumighl st pquivalant) iz In plase belore

contral syotorn iz inslalind. Thats(em, no dushwork cox! b indudod i colimale.

{5] Thase phees penain i tha kag matoral onlered above. I this

tag maumial 1 ol ovailable lor & haghouss type, cnser 0,

({See"Manun!, Chapler 5, Tatia 54.)

[6] Caum pices chlculatad lrom ‘500-cago loby* ent equalions, (See Table 5..)

[7] Throo radiai-lip contrlugnl fne, edch siznd ot mexirum fiowrle and catic

prosaum ol 27000 cim and 22 inches water, roopostively. Gosln in 4th qir, B9 dellars, oacaloled
wies o A Poliption Cenbsl,” Lewis Pub/GRG Prons, 1930,

18] Fon solor ane? alartar (4t 98 5, eatalated rom 2nd CB3 §).  Ralerence: “Exinaiing Cosls
ol Air Patiution Canlat”

[9] Totl equipment cost lor "sowll® and arge” hags and cegos caxed, respacialy.

110] Dispotal cust asgurmoa cusl on be shiced and recyclox on-sile. Thus, dust dispoan coat
t2 2010,

{11] Total annual cost {Siyr) divided by (ol partiouiale caphsred

(tansiyr), For PN G-E. il PM10, PM2.5, or sther (rectionn sra desiied, diviso By ralio

of PHATO, PMZ 5, ¢la., i total PM.

[42) Impbcla parain |o arounis of sabid and Iguid rast genumisd, Eus power sanswmed &s o
reeull of using thix sitamaine, Havener, i thia cai, tho sclid wasie {dus) J siuied an-site and
bycind 16 the process. Thua, i & nol a wabis otmam, per an.  Similady, (he waslswaber i» axaztly
‘qual 1o 154 of tho aluice vester lkeweate. $o aozoum Jor loxaes whil he waer s pumped Trom the
baghauzs  the sotfling pond onmte, The slujce walny fowmis ki that quaniity of waisr needad io
surpendidissaive tho caplsred taghouss sdlids lor slulcing purpoeca,

10/08/2008 2:38 PM
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LIME SPRAY DRYER - FABRIC FILTEN SYSTEM (1] Urmna Spray Dryer_P0021 of 3
TOTAL ANNUAL COST SPREADSHEET PROGHRAM:
(Ciso 2 ariding awdliary ooal to diver lo raith offgas lemperalurs)
COST BASE DATE: First Quarler 2000 [2}
INPUT PARAMETERS:
- iniot girsam flovrata (eim)—basa: 80.000 [GCnst campar.]
— Injat stream tlowrale (acim): 88,880
~« |nlgat stroam malecular weight {bvib-rmula); 287
— Inlst straam flowree (i), 242,131
-~ |riat stream iemparaiure {oF): 285  |Simplot daya]
— Inlal strequm prossvra (in Hg): 28.50
— Bequired spray dryar inkel lemparaturne (oF): &00
— Rolatoncs turrperatum {oF}: 70
— Heat cepacily (Tp) o inlad strisam {BTUAb-oF): 0,514
- Duat typw. Coul fly ash
~ inies dus! loading (gefachued #3): 1,190 ({'88 stack lesi]
— Iniel dust (PM) mte Hibiary: 8o
== Dvermll PM contrdd aifigioncy (3. s8.7 [|'00 BACT alt]
~ Capy) sxtifur peoant {%): 0.8 [0 B8ACTalL)
— ot SO2 raks (Ibin): S7.8 [00 BACT |
-~ 802 cantrol efficizsoy (3%): 850 {ODBACT ah]
~ Caal heollng valiue (BTN 91,082  (DOEEIAR)
-+ Mt wasiawater achds acrlon {ibib walar): 0.30 {ECAPL)
~ Punmz design pressure (p#ig): 200 |Simp,coat com]
— GIG ratio lactors {putae-jat): 30 [BDS prop.)
~ Siainlosy sleal roquited? (Yeu'=1:'np'=0): - "
- Dumtwork valocity {hfrnin). 4,000 [OAOPS Man]
~ Ductwork langth, siraight equivalem {lt): 100 [enyr. judgmor]
— Reroiil instaliation pdjusiment factor {appiiad © new plant TICK): 1,15 jengr. judgmnt.}
DESIGN PARAMETERS
— Grosw dloth ares reguired (H2)--caculeted via SDS A/C ralia 28,667 [SDS propoaal|
— Tota) horsepowwr roquirement () 35 =
~ Water raquiremen) (gubnr): 1,076 -
~ Lima cancentralian (W %) o.782
- Lime requirerriert (e): w7 -
~ pa! req'd to warm inlel stream 1o spray dryays tomp. (ETUWhr): 13,414,960
- Homt ectd—owml combs, prod,--rel. 12 apry diy. lemp (BTHVD): 290
- pezdlinry codl requirement (6/PF): 1,328
~ husilisry ocal reiirernent (BTUWhH): 14,750,438
- Auiiary coal flub qris owrals,(acim @ dryer inlel wmp.): 6,993
-~ Total Inict as iowine ta apray dryet (acim): 85,993
- Ductwaork diameer (10): 5.04
-~ Duotwark preasuro drop {in. w.c.) .24 [OACPS Msn,]
CAPITAL COETS
Towal Equipment Gost {S)~per 808 proposal: ag7 8450
Purchasad Equipmant Coast {$)y-per Manual tactens: 1.047 427
Total Copital Investrmont--now inswaliation (S): [3] g.lsag.:zg [ECAPC]-{4)

Totnl Capilat Invastrpant--resrodit instatiation (5).

T ET=T Sy

1/08/2008 238 PM
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ANNAL sr';hmu?smy ey Bota
m ’
Oparaiing bxctor (hriyr); N o {panmit agp.)
gupm;m tabor maslier: Q15 [OADPS Man,]
parafing jzbor ralo ($hn); 53 2487 [DOLBLSE)
Opeming labor 1aotor (hrish); ) 8 |SDS propusal]
E’:ﬂdjw :;f:ﬂ mt‘S'kW br): & 0.0845 [DoE/sIA)
i Pﬁ“:(ﬂf ) T 150 |Simplot dats)
Lod p millicn STUY: 1.72 ISimplol dalaj
m; or prica {Sthousand gal ): 025 [Simpiol data)
disposal (Sfton): 0 [eng, juagmt )
Anrm, intarest rala (im:'n): 007 {OAGPS Man]
Contrd systom ke (vears): 15 jangr. fudgmt ]
Banwm rtw lacior; 0.1088
He (yaars): 2 [Sus
Capital recovery obor (beags): 0.5537 [ prepee=i
Taxes. n=uranep, adinin, jacior 002 [OADPS Man.)
ANNUAL COSTS (S/yr):
llem Gas1 Data Swrce
Opar. labor 218,737 5pS, DoL
Supv. labor 32,811 OAQPE Man.
Maimenance (irel, bag replac. ) 75,000 SDS proposa!
Elactricity 69,3 50sS, DOE
Elec-glo, pump 2815 Simptol. DOE
{Sie. pump hp) B0 SimpkA
Ume 48,450 SDS, Simpkd
Auxdiary coal 221 948
Watar-ime prap 2,354 SDB Simplat
Witer-shicing 637 Simplet
8L, wir, 100050y} 2,549 Simplol, ECAPC
Dust dispesal 17] 0 Simgiol eng idg
Ovarhaar 185929 OAQPS Man.
o3, .24m 58,433 )
Cap. recav, 770,185 -
Tesal Arenoad 1,233,435
COST-EFFECTIVENESS ABOVE BASELINE CONTROL:
CrE-PM{F/on); 8] am
cE-8oz * s.752
ENERGY and ENVIRONMENTAL IMPACTS (9)
Solid Waste
Collext, (ton/y) 3.88
Enatgy-dlecirical {RWIVyr) 1,885,448
Energy-iual (milicn BTWyr) 129,039
Weslgwalor
1000 ga¥iyr) %8

10/08/2003 ‘238 PM
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ANNUAL COST WEIGHTING FACTORS
st Wit Faclor
Opay. kabor o7
EUIWJ Mﬂ‘ 0.027
Maintcnance aesl
Beclicly 0.055
Elag-sle, fump o.002
Umo 0.038
Aueiary cosl 0.180
WWales-ime prep 0.0a2
Water-shiicing 5001
Dust tiispas, 0,000
Ovarhaar! 6150
Tarins adm ©.080
Cap. ooy o219
Tofat 1.000
NOTES:

{4} Spray dryertabiic Witer systom is si2e ard cosled for Simplet {Cverion, NV} sand dryar.
input {wasile ges) paramatars takan from Simpiol dalz. Dasign parsmeters and equipment

prt omished by Spray Drylng Systems, Randalisioan, MD (a-mall irom Ron Baylisa, 1/30/2000).

[2} Dats corrasponding i date of quotation,

(3] Overall installation (actor obiained by mltiplying slantdard faclors far baghouses and wel
serubbors by the reative pantribuiion shch makes low) equipmant aast, per SDS duolaiion,

Conthbistions are: haphouse--45%, By dryer {edmbbor)—43%.
{4] "Eaumating-Cama of Air Pollutiert Cordrol, * CRC Presallewis Publishors, 18380,

(5] Labor rates for mining operalions In Navada, por. Bursau of Labor: Statigics, DOL {Jan. 2000),

charged) by U.S. uliifes to ndusifial custermers Ldan.-Aly. '93) per
DOE's Energy Informalian Adminksiration {"Maonthly Energy Raview’).
dust can borstukcedt andl eoyclad on-silp. Thus, dust dispessal cest

is zovyo.

[8] Teta) anmupl past [Shyr) divided by totdl particutuls ceplured
{tonwiyr). i PRID, PM2.S, or tither [mctons wre dosired, divion by 1380
of PRA10, PHIZ,8, g, 10 1olal PM.

15} Impactx periain 1o amountd of solid and liquid wasle gensmied, plyus pawvat consurned 88 A

reesull of ueing this altermative, However, in this ase, the sclid wasta (pust) is Siuioad on-sitr and
rocyclad 1o tha pmoass, Thus, il s not a2 waste stream, par 2@, Sinitarty. ha wasiowaton ta axantly
oqual te 1% of the siulcs viater Towrie, bo acoours |of lsius whils the waler 19 pumpad iram tha
bapghmusa (o the satiing pond bn-site, The stloe waler fiowraln (5 that quantity. af water pesdad to

- suspenditissolve (ha caplured baghouse solids for sluicing DUrROsES.

[ T~
,"\ . ‘-u\.ln*
v FONS
e
Wnaons 238 PM

Limoe Sgray Dryer 20023 of 3.
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